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Rmmmmon^zm^m&fc^x^Zo tit. wmh(onmn<m.m 

k k-i 

k-2 k-3 

li^Level i-f-Si, Level tt(jRl)T?^S4l5„ 

V V 

OKI] 

Level, - b k _ 3 + 2 b k . 2 + 2 b»., + b k 

zzxktmmt&'t&iks vfio-6tx-(Dmkx&z> 0 

mMkX-<DWm*S(bk-2, bk-1, bk)W3fc, (&l)©#1IK*££a J #e>*l$o 
[*1] 



l»5leWB 2 P R (1, 2, 2, 1) <P»H3:6> <5g £ Stt»iB»a 



PSSSk - 1 TWtfSS 

S ( b k _ 3 , b k _ 2t b k .,) 


WrfflkTfctt* 

S <b k _ 2 , b k . , , b w ) 


B k / L e v e 1 v 


S (0. 0. 0) 


S (0, 0, 0) 


0/0 


S (0, 0 r 0) 


S (0, 0, 1 ) 


1/1 


S ( 0 , 0 . 1 ) 


SCO, 1 . 1 ) 


1/3 


S (0 , 1 . 1 ) 


S (1 , 1,0) 


0/4 


S (0 , 1 . 1 ) 


S ( 1 , 1 , 1 ) 


1/5 


S ( 1 , 0 , 0 ) 


S (0, 0. 0) 


0/1 


S ( 1 . 0. 0) 


S ( 0 , 0 , 1 ) 


1/2 


S ( 1 , 1,0) 


S ( 1 , 0. 0) 


0/3 


5(1,1,1) 


SO, 1.0) 


0/5 


S ( 1 , 1 . 1 ) 


S ( 1 . 1.1) 


1/6 



0, 1, 1) £S2 , VtmS(l, 1, 1) £S3 , 4^ttS (1, 1, 0) £S4 , »(1, 0, 0) 

k k k k k k k 

k 

mambtiZo mmkx<D^mso mmk-4(Dikms2 \zm @ lt, ^mso titt 

k k-4 k 

k-4 

At-TSt, /«XAf*IK1ftS2 ,S4 ,S5 , SO , SO £g#L, t^loO^S 

k-4 k-3 k-2 k-1 k 
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k-4 k-3 k-2 k-1 k 

-6f)^Mk^<DM±1§.^^(C ,0,0,0,0,0,0 

k-6 k-5 k-4 k-3 k-2 k-1 k 

k-t&kAc , c , c , c , c , c , c) = (o, i, i, x, o, o, o)k 

k-6 k-5 k-4 k-3 k-2 k-1 k 

tfZVtMS2 <Dffl^\^\ZM£~e&S>i)*b. ^Ak^B^fl^iKDmMk-3^ 

k-4 

hmmk^<Dn±m^y t^y tx-oukmimkom^momMUfcz-ox 

k-3 k 
k-3 k 

5£Pai* (#2) /^B<D^Jk-3^^^Jk*Wf?^fS#y frby tX<D 

k-3 k 

BR2] 

Pa= (Vk-3-4) 2 + (y k . 2 -3) * + ( y k . l - l ) 2 + < y k _ 0 ) * 

BR3] 

Pb= (y k _3-5) 2 + (y k _ 2 - 5 ) 2+ (^.,-3) 2+ (y k -i) 2 

i^ffi#*l*©^*ttSriS1-Pam©ISPa-Pb©St!*lz:oV ^Xm^ 0 Mc± 
£^@JfcttPa< <Pb-ttfc*ltf, ^A-Srif! Srj^oTitlRU Pa> >PbXhM 
;<XB%&m*]&iXm$ll,tck\<^5 0 *fc, Pa=PbT^tV«/^A, ^*B<£>V^ 

Z<D£5KLXffife<DmmbZ>^1Zffi&V>®%;. m^&frbPa-PbZXibZkPa- 

135(a) f±S4ft#lJ:/>fX^fiSSiifc»&OPa-Pb«)^*«r*L-a^ 0 
\z.tt.2^<o\?-?fth<0. l^\tPa=Ok%Z>b%KM8t&&izkK<9. t>5iotePb= 
0tfc5£tfc:^l£aM£*£#5o Pa=0£fc3ttOPa-Pb<Dffi£-PstcU Pb=0£ 
*5t#(0Pa-Pb©fii[S:Pstd^-ritl!:i-5. Pa-Pb<D&*Hfi£^ I Pa-Pb | 
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ave£jfc#5 0 Z.<DftWjEM.fttiX'&5t'$-Z>k, Mz.lt, m^m^fSM^ I Pa 
-Pb | tf-PstdSlTbteZm&'ZhZmVm&Pio , Pave)f:£, a tPavefrbm*) 
<D£?\Z.MZ>ZbfrX%Z> 0 
[$C4] 

P(p, Pave) = er/c( ) 

o 

ft<>xpa-Pb<Dftmfrb#&tc¥m&p&vemmmm a ^bMc±u^^\^ 

%-&n<Dmnb-tz>zbtfx%z> 0 ±m<Dmx\* i Pa-pb i <d#wse 
m^bt^b^iRMLtciK^wiEm^x^m^m. i p a -pb i -p s t 

n^mb-r^bh^mxh^o 

m'm&fcfcmm&2x>hz>zbbPR(i, 2, 2, i)m\t*m^tcmmm\v>Wi 
£\ vtM&ffife<Dvtmfrbmfeitki&^m®u 2^<Dtitmmm\zb<9 ; ?%£ 

ff^ft %-&K<Dmmb'rz>tdb, m% ^mm^<Dy^-y<D^mmi-fn-i, -r 
^x<D/<*-y%&Mi,ti:<Tb, m«)mbmm<Dhz>mMb-rz>z.bfrx% rr-e 
, m^mm^<D^-yb^ mm&Pa-pb<Dm^<D;<?->xh<Q. p a -p 

b=±10O8/^— VtfeS, Z.<DQy<^—y\Z^>^X, Pa-Pb\Z.~o\^Xt.b#>Z>H 
[*2] 
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«fH8*©fB«ttP a - P b ; 


Pa = 0(Dt^ 


P b = 0<Dt$ 


S 2 k _ 4 - S 0 „ 


- 1 0 


+ 1 0 


S3„., — S 0 k 


- 1 0 


+ 1 0 


S 2 k _„ - SI, 


- 1 0 


+ 1 0 


S 3 j{ - 4 * S 1 i( 


- 1 0 


+ 1 0 


S0 k _ 4 - S4 k 


- 1 0 


+ 1 0 


S 5 kM -» S 4 k 


- 1 0 


+ 1 0 


S0 kH - S 3 k 


- 1 0 


+ 1 0 


S5 kH — S3 k 


- 1 0 


4- 1 0 



±IB8a5©«-§-i(S*<Z>m«ttPa-PbiSr*t«)5i (*5) ififtbteo 
GK5] 
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Pat t e r n - 1 

(c k 6 . c k _ 5 , c k _ 4 . c k _ 3 , c k . Jf c fc . lf c k ) - (0, 
1- 1. x, 0, 0. 0) 0)t% 
P a - p b 

= (E k _ 3 -F w _ 3 ) + <D k _ 2 -F k _ 2 ) 4- (Bfc-.-Dfc.,) + ( Ak -B k ) 
Pattern-2 * 
(c k _ 6 , c k . s , c k _ 4 . c k _ 3 , c k _ 2 , c k _,. c k ) = (l, 
1 . 1 . x. 0. 0, 0) <Dt2 
P a - P b 

= (F k . 3 -G k . 3 ) + (D k _ 2 -F k _ 2 ) + (Bn-j-Dfc-j) + (A k -B k ) 
Pattern-3 

(Ck ' 6 ' c k-s. c k _ 4 , c k _ 3 , c k _ 2 , c k _,, c k ) = (o, 

l. i, x, o, o, i) ©ti 

P a - P b 

= (E k _ 3 -F k _ 3 ) + (D k _ a -F k . 2 ) + (B k _ r D k .,) + (B k -C k ) 
P a t t e r n - 4 

<c k _ 6 , c k _ 5 . c k _ 4 , c k . 3 , c k _ 2 , c k . , , c k ) = (1. 
1» 1. x, 0. 0, 1) <Dtt 
P a - P b 

= (F K _ 3 -G k . 3 ) + (D k _ 2 -F k , 2 ) + (B k . r D,.,) + ( Bk -C k ) 
P a t t e r n - 5 

(c k _ 5 , c k _ 5 , c k _ 4 , c k _ 3> c k _ 2 , c k _ lf c k ) = (0. 
0, 0, x, 1, 1, 0) Ot! 
P a - P b 

= (A k . a -B k . s > + (B k . 2 -D k . 2 ) + CD k _ : -F k _,) + (E k -F k ) 
Pat t e r n - 6 

< C k fi » c k _ 5 , c k _ 4 , c k _ a> c k _ 2 , c k _, f c k ) = (l, 
0. 0, x. 1, l, 0) 0)t% 
P a - P b 

= (B k _ 3 ~C k . 3 ) + <B k _ 2 -D k .. 2 > + (D k _ t -F k . ,) + ( Ek -F k ) 
Pattern-7 

(c k _ 6 , c k _ 5 . c k . 4 , c k _ 3< c k _ 2 , c k _ lf c k ) = (0 
, 0. 0, x, 1, 1, 1) fl)tS 
P a- P b 

= <A k , a -B k _ 3 ) + (B k _ 2 -D k _ 2 ) + (D k . r F kH ) + <F k -G k ) 
P a t t e r n 8 

(c k _ 6 . c k _ 5 . c k . 4 . c k _ 3 , c k _ 2 . c k _,. c k ) = (l, 
0. 0. x. 1. 1. 1) <Ot € 
P a - P b 

= (B k _ 3 -C k _ 3 ) + ( Bk _ 2 -D k _ 2 ) + (Dk-i-Ffc..) 4- (F k -G k ) 



=(y-0)\B= (y -l) 2 , C - (y -2) 2 , D = (y -3) 2 , E = (y -4) 2 , F 

k k kk kk kk kk k 

= (y -5) 2 , G k = (y k -6) 2 £-r5 0 **«-t»«c k *^(»:5)SrWfci-Pa-PbSr*Je> 

10 10 
10 

[ft6] 

^(^,o.Pav e , 0 ) = g ^( l0 + PavC - ) 

a io 
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i(08/^->-fi, ltfyh*>7K3:9— fcfi»iv<$r— y^, tetfV^—^Wu 2lfs* 

10 10 

QR7] 

M ^ 

2' eft, 

min 

tt5¥£HfiPave J20£<££-f5o 

10 

fc*5, ^C^jlfeO^ffi-CttPRMLift^SMSrfflV^-CV^^, Pa-Pb^g^Lfcif 
V^PRd, 2, 2, l)^b^tf9^l-oV^^bfedS,^K«^{c|5S^ 
ttSteMIB*S3-C*)5#&-criPR(l, 2, 2, D«(cJ:9«k(c*5V>T{i6oo 

^o-c, mm&Rfcfflmm-ehzft^tPRico, ci, ci. co)*wb©»*# 

fc>-££fflV^d§£^ */J^*H±S<BWMI^2*fctt3T?*>5«F-^i:PR(C0, CI, CO 
)4Mfc©a^fc*«rffiV^»^», *W^ttttK*^IW#2*fctt3^^#-!§*P 
R(C0, CI, C2, CI, co)Wk<DBfr&t>&&m^itl§&iz&^xbM%^Zo 

H^MS:ffiV>-CV^^,^«^^BER(Byte Error Rate) 3Uf 
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t>Av\ 

o fc*5> ^UttO^tt-CJ*, Run Length Limited(l, 7) ^Srr 

S8t^i-J;9{-, Mlt/^-iLrfi, t°-^N°!7-(Pw), /VT^17-(Pe), 
*J?hA/-?!7— (Pbw) tffoZ> 0 s<Jl>X&Ml:lXttL* Ttop, dTtop, Tmp, dTeJ&S<fc5 0 

w) % /UTX'<V— (Pe) , #M^!7- (Pbw) Tmp{4^-v 
— ^*MT-fc!9, Ttop, dTtop, dTete2T\ 3T\ 4TSX±<D&mX*W>fe~e%Zh<Ob 

/^T*/*?-, jJ?h^!7~^-lfB«laIKii2J;:S^$ix5„ »v>TfBS*i« 
lOdJu— !fK»lHlj»112^e)n«o fc*5, B^M*«8T^-*fc8T*'<- 
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m^zomt-rm wztmji&n. smbio4^a^$^ 0 ft %iom. ■? 
*k ^^2iiicT^j^«8T{f ^<D&mmmw£tix, inm2o&mmm%.& 

•r^«)<Dm-^iio^-if^«i[Eii^ii2^p>tv5o 4*5, is^-r^t 
z.xwfcrz>o imz.frrtx4&w*®mmwT&^b\z.£o, 3^**101©^ 
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y79y?%tl1t&* AGC203fcA*$nSo AGC203-ett«®O»^^fkS204 

AGC203d»bW^^fctem^l4K^^k«204fcJ:oT»^«[^$ix5o«E 
«^$tl7cW^f^{*A/D^^205^A^$^ o A/D£tfcS&205ra#Py 
^209-CS^f ^f-^y^-T^o £r-e*n^209Bu ff£ft#£PLL(0^ 
•tirf) fcA*i-«-fcfcJ:0«ittJ$*i5o A/ / D^^205T?1^^y>-^tLfcS4 
ft-H-tt, x^/V7^^206icA^J§nSo f f ^/V7-f/^206riKftfl&3R© 
J^«^^lf^t^^207OS^S#tt(^iSoM-C«PR(l. 2, 2, 1 

f f ^/V7^^206©ffi*f f -^»Cj:l)^^tt#«207W:*±a#S:ff V \ 2 

^207^^m^$nfc2fl^x-^105i:«, ^^hy^^«?W^208^A^$tl 
So !S£^yy*AWf*208Ht, V9\&tt207<D2Wk?-9frbftW®m:m 
SUi-5o H^^hyy^»*f«208ri, WSJ***, 7 9 J9fif7Afr92XM-*> 

mtj^it^-9t^h^m^<ommm^tPRMLmmmmM ( (#7) 

&»WU W*iK*107^iE»f?^#«:£«P108{!:A*$nS. 

T^«KW£fi3Tft-^©Ttop, 3T{f -5§-tf>dTtop, 2T{f-5§-tf)dTe, 2T{f ^<DTto 
p, 2T{§^<DdTtop<DjiR£/VK*&g£&5ti-5 0 

^BERfcgld&^L-Cfc &V \ 
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#K:BD£>£51^ 5fe^5/Kl02^*3tt5*J-^W^XONA(Numerical Aperture 
)#0. 85&£fcfctVM§£fctt, »*^t-«lCfWf^f„f^^<iT 
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«§gg«3&jfcLTW:v\ W4*Ali5^-#tt«SiJii7i:K:J:9, Sgi 

X*m$ll>Xh&\ LSlMMm^ •7u?7M-&Zbi>^mftFPGA (Field 
Programmable Gate Array) ^\ LSlftU<D®&±/l><Dmifc^&fe&mtf&^Wj:}) 

[0007] #$&W©3fc^t*U&3B»#8sH\ 3fefV*^<Di**£!B»£fT ?mc#%X& 
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